Screening and treatment rates for dyslipidemia in populations at high risk for cardiovascular disease (CVD) are inappropriately low and rates among women may be lower than among men. We conducted a review of the literature for possible explanations of these observed gender differences and categorized the evidence in terms of a conceptual model that we describe. Factors related to physicians' attitudes and knowledge, the patient's priorities and characteristics, and the health care systems in which they interact are all likely to play important roles in determining screening rates, but are not well understood. Research and interventions that simultaneously consider the influence of patient, clinician, and health system factors, and particularly research that focuses on modifiable mechanisms, will help us understand the causes of the observed gender differences and lead to improvements in cholesterol screening and management in high-risk women. For example, patient and physician preferences for lipid and other CVD risk factor management have not been well studied, particularly in relation to other gender-specific screening issues, costs of therapy, and by degree of CVD risk; better understanding of how available health plan benefits interact with these preferences could lead to structural changes in benefits that might improve screening and treatment. Women's cholesterol profile can be modified with statin therapy and the incidence of coronary events reduced. [2] [3] [4] [5] [6] However, screening and treatment rates for CVD risk factors in high-risk populations may be inappropriately low, particularly in the outpatient setting. [7] [8] [9] In order to identify articles that would distinguish screening and treatment of women apart from men, we searched MEDLINE for publications fitting these criteria: English language, human subjects, adults 19 years and older, and publication date during or after 1996 to allow dissemination and implementation of the ATPII guidelines released in 1993. We added the terms ( gender OR women ) AND ( therapy OR measurement OR treatment OR management ) AND ( coronary OR cardiovascular OR cardiac ) AND ( cholesterol OR lipid OR dyslipidemia OR hypercholesterolemia ), which resulted in 4019 articles; to further focus the search on management of cholesterol as opposed to pure epidemiological or mechanistic studies, we added the search term ( undertreatment OR compliance OR utilization OR adherenc e OR bias OR disparity OR guidelines ), which resulted in 541 articles. We included articles that focused on secondary prevention and outpatient management, and reported gender comparisons in screening and treatment. We excluded articles that did not have original data and did not focus on cholesterol management, resulting in 520 articles. Finally, we reviewed the reference lists of these articles and included articles that were missed in the original search ( n = 3). We abstracted the screening, therapy, and successful treatment percentages for men and women and P values or confidence intervals when available.
SUBOPTIMAL MANAGEMENT OF DYSLIPIDEMIA IN WOMEN
C ardiovascular disease (CVD) is the leading cause of death and morbidity among women; approximately 512,904 women and 455,871 men died from CVD in 1999. 1 Women's cholesterol profile can be modified with statin therapy and the incidence of coronary events reduced. [2] [3] [4] [5] [6] However, screening and treatment rates for CVD risk factors in high-risk populations may be inappropriately low, particularly in the outpatient setting. [7] [8] [9] In order to identify articles that would distinguish screening and treatment of women apart from men, we searched MEDLINE for publications fitting these criteria: English language, human subjects, adults 19 years and older, and publication date during or after 1996 to allow dissemination and implementation of the ATPII guidelines released in 1993. We added the terms ( gender OR women ) AND ( therapy OR measurement OR treatment OR management ) AND ( coronary OR cardiovascular OR cardiac ) AND ( cholesterol OR lipid OR dyslipidemia OR hypercholesterolemia ), which resulted in 4019 articles; to further focus the search on management of cholesterol as opposed to pure epidemiological or mechanistic studies, we added the search term ( undertreatment OR compliance OR utilization OR adherenc e OR bias OR disparity OR guidelines ), which resulted in 541 articles. We included articles that focused on secondary prevention and outpatient management, and reported gender comparisons in screening and treatment. We excluded articles that did not have original data and did not focus on cholesterol management, resulting in 520 articles. Finally, we reviewed the reference lists of these articles and included articles that were missed in the original search ( n = 3). We abstracted the screening, therapy, and successful treatment percentages for men and women and P values or confidence intervals when available.
The majority of studies that have examined screening and treatment for dyslipidemia did not report analyses by gender or the degree of disparity between men and women. The results are in Table 1 . Multiple studies examining people with CVD indicate that men have cholesterol measured more often, treated more aggressively, and have lower lowdensity lipoprotein levels than women. 7, [10] [11] [12] [13] [14] procedures. Although the literature documenting such disparities is extensive, again the mechanisms remain virtually unexplained, and efforts to explain them have tended to focus on clinician factors. 16 -23 Elucidating the multiple factors that contribute to gender disparities may help structure quality improvement interventions for both men and women.
MODEL
Patient, clinician, and health system factors may all contribute to suboptimal management of dyslipidemia. Drawing from the Health Belief model, 24 The Health Belief model argues that health behaviors are related to personal beliefs about susceptibility to disease, seriousness of disease, benefit of intervention, and risk of intervention. In this model, individuals who do not believe they are at high risk of disease are unlikely to pursue preventive health behavior even if the benefits of the behavior are high and the risks are low, and individuals who believe they are at high risk of disease may pursue preventive health behavior even if the benefits are low and the risks are high. 24 This model has proven useful in understanding and predicting many preventive health behaviors, including diet and exercise. However, the model is not as useful in examining the barriers to acting on such beliefs, i.e., barriers related to the structural organization of the health care system and barriers related to specific aspects of the health care visit, such as limited time. In the Health Belief model, the barriers are limited primarily to the patient's perceived barriers to behavior change. In contrast, the Landon et al. model of health care organization focuses on characteristics of the health care system that can influence health care delivery. 25 In the Landon et al.
model, disease processes and outcomes can be influenced by financial incentives, management strategies such as utilization review, structure of care such as the location of the practice site and staffing patterns, and finally normative influences such as the culture of the organization. The strengths of this model are that it details health plan and Women less likely to be treated than men 33% vs 48% (P = .047) Chart review 95 Women less likely to be at lipid goal than men P < .05 (percents not given) Chart review 128 Women less likely to be screened, treated, and at goal than men 35% vs 50%; 21% vs 31%; 23% vs 33% (P < .0001) Chart review 97 Women less likely to be screened and at lipid goal 51% vs 68% (P = .001); 25% vs 34% (P = .043) Randomized trial 58 No gender difference in screening or treatment Patient survey 129 No gender differences in screening or treatment Chart review 57 No gender differences in treatment Chart review 130 No gender difference in screening or treatment Pharmacy database 131 No gender difference in treatment Pharmacy database 132 No gender difference in treatment Pharmacy database 133 No gender difference in treatment Patient survey 80 Women more likely to be treated 64% vs 81% (P < .05)
provider group characteristics that are probably influential but have not been the focus of extensive research. Such a model is extremely useful in conceptualizing changes to health care organizations in order to improve care, but does not necessarily address the patient's and provider's perceptions of risk or barriers nor their interaction with the health system. Finally, the Jaen et al. health care model is posited on a theory of competing interests. 26 In the Jaen et al. model, the patient, the physician, and the practice environment are separate domains that interact during the health care visit. The model emphasizes the physician's role in delivering preventive services, specifically, physician's skills and attitudes. It also puts forth the idea of competing or alternative demands for the physician's time as a physician barrier. This model is extremely useful for illustrating the physician's perceptions of barriers to provision of health services and is also valuable in that it empathizes with the clinician and pinpoints a potentially reversible barrier rather than placing blame on the individual clinician's character. As a result of research showing that physician-level variation is small compared with patient and health system variation, we believe that the physician's behavior is more heavily influenced by the environment of the health system, e.g., variable such as "lack of time" may be more of a health system characteristic than a physician-level characteristic, and that women's agendas for screening play a more important role. Our model postulates that perceptions of the risks and barriers to screening and treatment of CVD risk factors will affect the clinician's behavior and the patient's behavior during the health care visit. We further hypothesize that these perceptions can be partially predicted from patient characteristics such as gender. In addition, the health system structure affects screening and treatment of CVD risk factors by affecting clinician behavior and patient behavior. We use this model in framing the following review of patient, clinician, and health system variables that may contribute to gender differences in management and will refer back to it throughout the paper. Although conceptualized for CVD risk factor management, this model may easily be applied to understand gender differences in the management of other diseases as well.
POSSIBLE PATIENT FACTORS
Multiple studies suggest that both mutable and immutable patient-related factors, such as access to care, competing health issues and prioritization of these issues, communication and decision-making preferences, demographics (e.g., race and age), and disease severity, may play a role in gender disparities for hyperlipidemia treatment (Table 2 ).
Access to Care
Management of dyslipidemia depends on adequate access to clinicians, and it is possible that women in certain high-risk groups have decreased access compared with men. Women, 27 particularly uninsured women, 28 cite greater cost barriers for access to care than men, which in turn are associated with decreased preventive services such as cholesterol screening. In addition, the quality of this care may be affected by cost barriers. Quality care is characterized by high continuity, reasonable availability, and good clinician communication and predicts use of preventive services in women 29 independent of a regular source of care and insurance status. 30, 31 Although these analyses did not stratify by coronary risk, they did focus on a middle-aged population for examination of cholesterol screening.
Cost Barriers
Women who experience cost barriers for clinician access may also experience cost barriers for laboratory testing and medication copayment, and decreased copayment has been associated with improved performance of preventive interventions. 32 These cost barriers may have been partially alleviated by Medicare or Medicaid. Among Medicare beneficiaries, women with known coronary disease may be more likely to be on statin therapy than men, 33 although in another analysis women reported greater difficulty than men in obtaining medical care and prescribed medications, and women have reported delaying care owing to cost and dissatisfaction with the ease of getting to a physician more often than men. 27 Medicaid patients had less frequent cholesterol screening than those with private insurance, but Medicaid patients did not cite specific barriers as a result of Medicaid, suggesting that the poorer Medicaid population also faced cost barriers other than their insurance status. 34 Not surprisingly, the few studies examining gender, socioeconomic status, and cholesterol levels in the United States suggest that lower socioeconomic status is associated with adverse lipid levels to a greater extent in women than in men.
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Competing Health Issues and Communication/ Decision-Making Styles
Direct observation of primary care visits has demonstrated that women receive gender-specific screening, specifically mammography, more often than cholesterol screening. 36, 37 Since these studies have not examined women at high risk for CVD separately, it is possible that high-risk women are managed differently than low-risk women. However, across all age groups and ethnicities, women are more concerned about breast cancer than coronary disease, 38 which might lead to their initiating discussion of this topic. Since the issues addressed in the outpatient visit are largely driven by patient concerns and needs, 39, 40 and the length of the visit is fixed, this competing concern could decrease the attention paid to cholesterol management. 26 Time constraints might be further compounded by women's different communication and decision-making style, 41, 42 which tends to be associated with longer office visits.
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Demographics
Differences in lipid management between men and women may partially reflect a disparity in other factors, for management of dyslipidemia extend into older age groups. 15 However, age does not explain the entire disparity, as gender discrepancies in lipid management persist in studies of older patients. 48, 49 Similarly, a greater proportion of women with dyslipidemia are from minority populations, and gender differences may represent racial differences to some extent. 50, 51 However, managed care
registries have documented gender differences in lipid management that persist after adjustment for race; gender differences may be greater in minority populations than in white populations. 52 -54 Also, difficulties with access to care tend to be greater in African-American women compared with African-American men, and white women compared with white men. 27 Examination of U.S. population-based data indicates that gender, race, and socioeconomic status probably exert independent effects on lipid levels.
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Disease Severity
Since women with CVD tend to have a greater number of comorbid conditions than men with CVD, 1 comorbidity may partially explain differences in cholesterol management. 56 Despite the effectiveness of therapy in women overall, 5 in actual practice sicker patients may be prescribed therapy less often or be able to comply with therapy less often than healthier patients. Given the excellent clinical risk models that currently exist for CVD, adjustment for disease severity differences is possible, but may require information that is not always available, and therefore it is not always performed. The effect of comorbidity upon cholesterol management is complex and probably goes beyond the number of comorbid conditions. Analyses of dyslipidemic patients admitted for myocardial infarction suggest that patients with no comorbidity or severe comorbidity may be treated less often than patients with moderate comorbidity. 57 In addition, specific comorbid conditions such as hypertension may increase awareness of CVD. After myocardial infarction, patients with hypertension tend to be treated more often for hypercholesterolemia than patients without hypertension, 33 despite evidence of treatment for cholesterollowering therapy regardless of blood pressure status in this group of patients. A similar association between presence of hypertension and cholesterol screening exists in a broader population, 30 suggesting that these 2 CVD risk factors are probably linked cognitively or in a more systematic fashion, i.e., through prompts or guidelines.
Similarly, procedures such as revascularization increase the likelihood of appropriate lipid therapy. 48, 58 This could reflect increased recognition by clinicians of CVD status, better underlying health of patients who underwent revascularization compared with those who did not, the increased likeliness of these patients to comply with therapy, or other factors associated with revascularization.
Of note, women veterans with CVD were still less likely than male veterans with CVD to have their cholesterol measured even after adjustment for age, coronary procedures, angina, and other CVD risk factors. 59 
Other Confounders
Other confounders for gender probably exist. In 2 studies that also adjusted for other CVD risk factors, body mass index, years of education, current employment, and cardiology visit, female gender no longer predicted underuse of lipid therapy in women with CVD. 33, 60 In addition, women may be treated less often for hypercholesterolemia than men because of the substitution of hormone replacement therapy (HRT) for specific lipid-lowering therapy, since HRT is associated with lowered LDL-C levels. 61 Unfortunately, hormone replacement in and of itself cannot lower LDL-C to goal in women with established coronary disease, 62 and previously held beliefs about the cardiovascular indications for HRT have been discredited. 63, 64 Finally, women tend to be affected by disorders that are not always included in risk-adjustment models but that nonetheless may affect management of CVD risk factors. Specifically, women suffer from higher rates of disability, 65 obesity, 66 and anxiety and affective disorders 67 that have been demonstrated to adversely affect health services such as cancer screening 68, 69 and work-up of pain, 70 although the association between these disorders and gender differences in the management of CVD has not been studied.
POSSIBLE CLINICIAN FACTORS
It is logical that individual clinician practices influence screening and treatment of cholesterol 71 and contribute to differences in hyperlipidemia management between men and women at high risk for CVD. Studies that account for patient case-mix and clustering of patients have concluded that variation between individual clinician practices accounts for less than 5% of variation in practice. 72 -76 Nonetheless, if clinicians on the whole are treating women less aggressively than men, then clinician factors could be important. Such clinician factors include perception of the patient's CVD risks and the benefits of treatment, confidence in the ability to manage cholesterol disorders, prioritization of other preventive services over CVD risk factor management, and communication and decision-making styles. (Table 2 ).
Misperceptions of Risk
Gender differences in lipid management could reflect different clinician treatment thresholds for men and women that are dictated by factors other than coronary disease. 49 In turn, these thresholds may be affected by perceptions of coronary risk that are inappropriately low for women. Perception of risk could be affected by the lower prevalence of coronary disease in women compared with men, although coronary disease is still common in older women. 77, 78 It could also be affected by other factors that increased the salience of coronary disease to the clinician, such as revascularization 58 ; since men undergo revascularization at higher rates than women, 16, 22, 79 this factor could increase clinician awareness of CVD in men more often than in women. Perception of risk could also explain why specialists with heightened awareness of coronary disease would be more likely to treat dyslipidemia. 80, 81 Specialty training may also reflect ability or confidence in one's ability to treat 82, 83 and the degree to which cholesterol testing is included in the particular specialist's role in the patient's health care. A significant number of women receive care from a generalist physician only, and therefore may overall be less likely to receive preventive testing. 84, 85 Visits to obstetrician-gynecologists may actually lead to increased cholesterol screening, although this finding may be primarily in populations of low-risk women, 85 has not been consistently documented, 86 and subsequent treatment rates were not examined.
Prioritization
Physicians, along with their female patients, may prioritize gender-specific screening ahead of cholesterol management. When presented with a vignette presenting 53-year-old woman, clinicians ranked cancer screening ahead of cholesterol testing in importance. 87 This may be because of misperceptions about the risk of coronary disease in relation to breast cancer, or driven by other provider concerns such as liability. Missed cases of breast cancer are the most common cause of litigation in the United States, 88, 89 and this concern may drive certain clinicians to focus on the breast examination and mammography discussions at the expense of other health issues.
Communication and Decision-Making Styles
Women patients tend to prefer women physicians, who may also prioritize gender-specific screening over cholesterol screening, although studies to date have demonstrated that women physicians generally perform many preventive services at comparable rates or more often than male physicians. 85, [90] [91] [92] High-risk populations for CVD were not examined separately. Women physicians also tend to have more participatory and social communication styles than male physicians, which can be associated with longer visit length and contribute to time constraints. 41, 43 Younger physicians 93 and physicians with fewer years in training 94 tend to provide increased preventive services including cholesterol screening, but it is not known whether these physicians see women less often or provide different care to women. Finally, individual clinicians may attract different patient populations and tailor or impose their unique practice styles upon that population.
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POSSIBLE HEALTH SYSTEM FACTORS
Although variation attributable to the patient tends to account for the majority of variation in treatment, the health system as represented by the facility can account for variation in practice as well. 76 As a result, in part, of the large numbers of facilities needed for an adequately powered analysis, specific system-level factors have not been examined for their effect on gender differences in screening or treatment for dyslipidemia (Table 2 ). There is some evidence that the presence of disease management programs can significantly influence screening and treatment rates. Case management, 96 lipid clinics, 97 and multidisciplinary CVD programs in general 98 have been effective in decreasing lipid levels in patients with known coronary disease. LaBresh et al. and Bramlet et al. found that men with CVD were more likely to respond to lipidlowering therapy than women with CVD with standard care; however, gender differences were absent in patients who were referred to nurse management. 97, 99 Women may also have lower participation rates in cardiac rehabilitation programs after myocardial infarction, 100 but it is not clear how much of this is because of patient preferences 101 or gender biases in referral practices. 102 To our knowledge, other gender differences in the associations between other health system factors ( Fig. 1 ) and lipid management strategies have not been reported.
METHODS OF MEASUREMENT
The severity of the problem depends partially on the method of measurement. 103 The use of medical records and claims data may not adequately record services provided, particularly discussion of issues surrounding cholesterol screening and management. [103] [104] [105] [106] Quality measurement studies that have trained experienced actors to serve as standardized patients for several common conditions have captured a greater number of services provided in the visit. 94, 107 These studies found that medical record abstraction underestimated compliance with preventive measures by as much as 26% and that patients did not recall a significant portion of what they had been told during the visit. 94, 107 On the other hand, surveys of providers tend to overestimate provider compliance with cholesterol guidelines. 108 The instrument used to measure treatment may also affect the estimates of the relative importance of patient, clinician, and health system factors from analyses of larger databases. Larger amounts of variation in clinician practice is seen when processes of care that are linked to intermediate outcomes are examined instead of outcomes alone. For example, measurement of lipid level alone demonstrates that patient and health system factors are the primary determinants of lipid level. However, clinician variability in practice is more pronounced for an indicator that measures whether a statin was prescribed for an elevated lipid level. 76 Therefore, the extent of the problem may vary depending on the source and construction of information used. Whether or not the method of measurement affects lipid management in men and women differently has not been examined.
LIMITATIONS OF SOLUTIONS FOR SUBOPTIMAL SCREENING AND TREATMENT
To date, proposed solutions to improve management of CVD risk factors for both men and women have included educating clinicians and increasing clinician awareness and accountability through feedback reports. 71 Unfortunately, profiling for resource utilization and clinician "accountability" purposes has not been shown to affect prescribing behavior or lab test ordering, [109] [110] [111] perhaps because these "report cards" do not accurately reflect a clinician's case-mix and because of limited power to detect differences among clinicians. 75 Also, clinicians tend not to think of screening and treatment failures as clinician-based problems. 71 Health system level interventions such as casemanagement, computerized reminders, and patient education programs have demonstrated success in improving process or outcomes in high-risk populations, 96, 98, [112] [113] [114] [115] [116] but the patient population, practice setting, and programs vary widely across studies. In a meta-analysis of interventions to improve CVD risk factor management, programs that targeted several levels of care, including the structural organization of care and patient education, tended to be the most successful. 117 
CONCLUSIONS
Despite the availability of effective medical therapies to reduce CVD mortality, current literature suggests that women with CVD experience suboptimal cholesterol management. The reasons underlying the gender difference and poor management overall are not well understood. Therefore, it is unclear how to reduce such gender disparities, and these disparities may translate to significantly higher rates of CVD events and mortality for women. The gap between research and actual practice has led Healthy People 2010 to support the study of the management of dyslipidemia, 118 and the National Heart, Lung, and Blood Institute to declare the study of the translation of research results into practice as part of its strategic plan for 2002 -06. 119 Further research on disparities in lipid mismanagement should focus on modifiable mechanisms. Women's and men's preferences for lipid and other CVD risk factor management have not been well studied, particularly in relation to other gender-specific screening issues, cost of therapy, and by degree of CVD risk. Understanding clinician prioritization of cholesterol screening and management, and gender-specific thresholds in management, could provide further insight into "clinical inertia." 71 Better understanding of how the structure of health care organizations, particularly specialty referral, utilization management, and payment arrangements, affect screening and treatment in women and men separately might also provide insight into differences in management. For example, understanding of how available health plan benefits interact with patient and physician preferences for cholesterol management could lead to structural changes in benefits that might improve screening and treatment. In general, we found in our review that there is weak and often inconsistent evidence for the importance of a wide variety of variables throughout the major domains of our conceptual model. Yet there are no studies that consider more than a few variables or domains in any single analysis. What is most critical to this research agenda is that patient, clinician, and health system defects be considered simultaneously in order to clarify which factors are most influential and modifiable.
There are a number of reasons to pursue this research agenda. Investigation of gender disparities in CVD risk and lipid management may shed light on gender disparities in other disease areas. The area of lipid management has a well-developed evidence base supporting a set of widely accepted and specific guidelines, thus reducing reasonable variations in practice. The presence of information that enables accurate assessment of CVD risk in men and women can reduce concern about confounding by disease severity. Finally, it seems likely that insights about possible mechanisms of disparities outlined in our model for CVD may be generalizable to other diseases, [120] [121] [122] [123] [124] [125] particularly those managed in the outpatient setting. Although clinicians may not be able to single-handedly change adherence patterns, they can be aware of issues of screening and treatment during the health care visit. When managing a woman at high risk for CVD, clinicians should respect the patient's agenda but also attempt to negotiate that agenda so that interventions such as screening and treatment of cholesterol occur. The time for such negotiation can occur by delegating discussions to ancillary staff or automating testing procedures, decreasing the amount of time spent on other screening recommendations for which the patient is at lower risk, or having the patient return for another visit. Clinicians need to be aware of the services their health system or insurance plan offers to help manage dyslipidemia in the face of competing time constraints, such as wellness clinics, preventive cardiology services, nutritional counseling, exercise programs, case management programs, and social workers who can educate patients about their eligibility for health care benefits. Finally, they should be sympathetic to the barriers that women, particularly those of lower socioeconomic status, face in successfully implementing such goals. 
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